Purpose To report a case series of three patients of optic neuropathy associated with dengue fever. Methods Observational case series.
Introduction
Ocular manifestations of dengue fever (DF) are uncommon and may include retinal haemorrhage, cotton wool spot, retinal oedema, and retinal vasculitis/sheathing. 1 Optic neuropathy associated with DF is even rarer. We report three clinically and serologically (IgM) confirmed DF patients to highlight this unusual complication.
Case 1
A 19-year-old Chinese woman presented to her local ophthalmologist with blurring of vision in her left eye 5 days after she was diagnosed to have DF. She had a visual acuity of counting fingers, impaired colour vision, optic disc swelling, and retinal oedema in the left eye. She was diagnosed to have optic neuropathy and was treated conservatively.
Three months later, she sought a second opinion from us for persistent impaired vision in her left eye. By this time, her visual acuity had improved to 6/9 in the left eye with a relative afferent pupillary defect, impaired colour vision, and paracentral scotoma with a normal fundus examination. The right eye was normal. Multifocal electroretinography disclosed a centrocaecal scotoma and pattern visual evoked potential (pVEP) revealed a delayed P100 latency in the left eye suggestive of retinal and concurrent optic nerve dysfunction in the left eye. At her last follow-up 10 months following her DF, she had a visual acuity of 6/9, persistent impaired colour vision, and a paracentral scotoma in the left eye.
Case 2
A 31-year-old Malay man presented with decreased vision in his right eye 1 week after he was diagnosed with DF. His visual acuity was counting fingers in the right eye and 6/6 in the left. Fundus examination disclosed a cotton wool spots and retinal haemorrhage adjacent to fovea in both eyes. The optic disc appeared normal in both eyes. A diagnosis of right retrobulbar optic neuritis and bilateral maculopathy was made.
The patient's vision in the right eye worsened the following day to no light perception with a relative afferent pupillary defect. In view of the profound visual loss, he was treated empirically with intravenous methylprednisolone 1 g for 3 days followed by oral prednisolone 1 mg/kg body weight for 11 days. Visual field examination could not be done in the right eye but showed an enlarged blind spot in the left eye.
Three days after presentation, optic disc swelling developed in the right eye ( Figure 1 ) and magnetic resonance imaging demonstrated oedema of the optic nerve sheath complex. Pattern electroretinogram revealed a reduced N95 : P50 ratio, with no observable response on pVEP in the right eye suggesting severe optic nerve dysfunction. One month later, optic atrophy was seen in the right eye (Figure 1) . The patient's vision in the right eye remained at no light perception 1 year later. This is probably the only case reported in the literature to have developed blindness following DF associated optic neuropathy. The visual field defects in the left eye, however, recovered completely.
Case 3
A 40-year-old Chinese woman presented with blurring of vision in her right eye 5 days after she was diagnosed with DF. Her visual acuity was 6/6 with impaired colour vision in both eyes. Fundus examination disclosed bilateral optic disc oedema with splinter haemorrhages (worse in the right eye), retinal haemorrhages, and cotton wool spots in the macula (Figure 2 ).
Visual field examination revealed a central scotoma in the right eye and paracentral defects in the left eye. The patient declined electrophysiologic tests.
At her last follow-up 6 weeks later, her visual acuity remained 6/6 bilaterally, colour vision and visual fields were normal, optic disc swelling and haemorrhages had resolved completely.
Discussion
Although rare, DF is known to be associated with a variety of ophthalmic manifestations. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Optic neuropathy associated with DF is extremely rare and three previously published reports are summarised in Table 1. 2-4 In a recent retrospective series of 41 patients with DF-associated maculopathy, 8 eyes were reported to have disc oedema and 10 eyes had disc hyperaemia. 5 Optic neuropathy associated with DF is often bilateral. All three previously reported cases had bilateral involvement. [2] [3] [4] Although all three patients in our series presented with unilateral visual symptoms, two of them had bilateral involvement. In addition, concurrent macular involvement is common. Two of the three previously reported patients and all patients in this series had concurrent macular signs. 
Eye
The exact mechanism of DF-associated optic neuropathy is currently unknown. It is possible the optic disc inflammation may have an immunogenic origin, and thus empirical treatment with high dose steroid appears reasonable, but should be avoided in the stage of acute viraemia.
The clinical course and prognosis of patients with DFassociated optic neuropathy is variable and may range from improvement in visual function with complete visual recovery to optic atrophy and permanent visual loss. 
